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Further studies investigating the behavioral responses of African penguins
(Spheniscus demersus) to olfactory stimuli
Abstract
Most of the research into seabird olfaction has focused on procellariiforms (albatrosses and petrels); these
birds are responsive to food, nest and social odors. Recently, however, we demonstrated that wild and captive
African penguins (Spheniscus demersus) could detect and orient towards a food-related odor, dimethyl sulfide
(DMS). Since DMS is associated with high levels of primary productivity in the ocean, we postulated that
penguins could use DMS as an indicator of regions where prey is likely to be found when diving. To continue
to investigate how penguins use odors while foraging, we were interested in determining whether birds were
attracted to odors of their prey. We tested African penguins at a rehabilitation centre using a Y-maze that
contained the scent of blended anchovy (Engraulis capensis) or a blank control and found that penguins chose
randomly between these two stimuli. This suggests that penguins are not attracted to the scent of their prey.
Our interpretation is that since anchovies are found at depth, penguins are unlikely to encounter the scent of
their prey in the air above the ocean and thus may have little experience with this scent in the wild.
Additionally, similar to our findings, many procellariiforms that hunt using DMS do not recruit to
experimental deployments of the scent of their prey item at sea. In a second study we tested male and female
penguins with fecal odors. In this study, we found that females avoided their own scents while males did not.
The implications for the use of social odors by penguins will be discussed.
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Comments
A PowerPoint presentation given at the 2009 Society for Integrative and Comparative Biology Annual
Meeting.
This conference proceeding is available at Fisher Digital Publications: http://fisherpub.sjfc.edu/biology_facpub/12
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• Foraging strategies: 
– Similar prey types 
– Hunt in similar 
habitats 
– Nest in large 
colonies and are 
central place 
foragers 
From 
Hackett et 
al., 2008 
Foraging by seabirds over              
the open ocean 
       Have large olfactory bulbs 
              Hunt by smell 
  (work by Nevitt and  
                                      others) 
 
 Have small olfactory bulbs 
              Hunt by vision 
  (work by Wilson and         
                                      others) 
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Testing responses of African penguins 
to µM DMS 
Testing responses of African penguins 
to µM DMS 
* 
Binomial test 
P = 0.005 
From Cunningham et al., 2008 
Implications for foraging 
strategies 
• Penguins may use DMS to find areas where fish 
are likely to be found 
• Once located, penguins would begin diving to find 
individual prey 
Current Goals 
• To determine if… 
– African penguins are 
responsive to the 
scent of their prey 
– African penguins can 
detect social odors 
• Do males and females 
respond differently?  
Methodology: Fish experiment 
• Stimuli 
– One blended anchovy (Engraulis 
capensis) in  water 
– Water 
 
 
Methodology: Fish experiment 
• Stimuli 
– One blended anchovy (Engraulis 
capensis) in  water 
– Water 
• Tested with a Y-maze 
• Tested 36 penguins at 
SANCCOB from the hours of 
0700 – 1000 and 1500 – 1730 
• Tests done >2 hours since last 
feeding 
 
Penguins do not respond to fish 
smells 
Binomial test 
   P = 0.32 
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Discussion 
 
• Other birds that 
respond to DMS do 
not respond to the 
scent of their prey  
• African penguins 
take prey at depth 
• Average foraging 
depth = 30 m 
(Wilson, 1985) 
 
From Nevitt, 1999 
Response to krill 
 
Response to control 
Current Goals 
• To determine if… 
– African penguins are 
responsive to the 
scent of their prey 
– African penguins can 
detect social odors 
• Do males and females 
respond differently?  
Methodology: Fecal experiment 
• Stimuli 
– 100 ml of own fecal matter 
– 100 ml of conspecific fecal matter from penguin of 
same sex 
• Tested with a Y-maze 
• Tested 23 female and 22 male penguins at 
SANCCOB from the hours of 0800 – 1200 and 
1500 – 1730 
• Tests done <3 hours since last feeding 
 
02
4
6
8
10
12
14
1 2 3
Nu
m
be
r o
f b
ird
s
Female penguins choose the 
scents of other females 
Binomial test 
   P = 0.02 
SELF                    OTHER            NO CHOICE 
* 
Male penguins exhibit no choice 
Binomial test 
   P = 0.36 
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Rethinking social interactions of 
penguins 
• For male penguins 
• For female 
penguins 
– Can detect a 
social odor and 
are either: 
• Attracted to the 
scents of others 
From Hagelin et al., 2003 
 
• Repelled by their 
own scent 
Similar findings in Antarctic 
prions (Pachyptila desolata) 
From Bonadonna and Nevitt, 2008 
Mateo and Johnson (2000) 
Overall conclusions 
• Penguins, like other 
birds, appear to be 
sensitive to a wide 
variety of odors 
– Food, social 
• Future studies will 
investigate the role of 
olfaction in a social 
context 
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